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Accepted 2 March 2012AbstractObjective: To estimate the safety and effectiveness of unidirectional knotless barbed suture compared to the traditional suture for repair of
uterine wall defects through myomectomy via mini-laparotomy.
Materials and Methods: This was a prospective clinical study performed by a single surgeon in a medical center. Sixty-eight women with
symptomatic myoma were enrolled. Their uterine wall defects were repaired either by unidirectional knotless barbed suture (Group A) or by
traditional suture (Group B). The surgical time, intraoperative blood loss, and number of myomas in the two groups were analyzed by two-
sample t test.
Results: Surgical time required from skin incision to complete closure was significantly lower in Group A than in Group B (50.2  16.49 vs.
69.1  25.33 min) ( p ¼ 0.0008). The intraoperative blood loss was also lower in Group A (mean, 260.9 mL; range, 20e850 mL) than in Group
B (mean, 394.7 mL; range, 50e2200 mL) but not statistically significant.
Conclusion: The unidirectional knotless barbed suture may facilitate the repair of uterine defects during mini-laparotomy myomectomy by
significantly lowering operative time. It may also reduce the intraoperative blood loss.
Copyright  2013, Taiwan Association of Obstetrics & Gynecology. Published by Elsevier Taiwan LLC. All rights reserved.
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Uterine myoma is the most common benign pelvic tumor in
women. Its prevalence of 33% in women aged 40e60 years
increases with age [1,2]. Approximately 25% of women with
myoma have clinical symptoms such as heavy menstrual
bleeding, pelvic pain, and pelvic compression. Some may even* Corresponding author. Institute of Medicine, Chung Shan Medical Uni-
versity, Number 110, Section 1, Jianguo North Road, Taichung City 40201,
Taiwan.
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http://dx.doi.org/10.1016/j.tjog.2013.01.009have reproductive dysfunction [3]. Surgery is the main treat-
ment for symptomatic myoma. Abdominal myomectomy, first
introduced by W. Alexander in 1898 to preserve the uterus,
increased in frequency in the middle of the 20th century due to
improvements in surgical technique, control of intraoperative
bleeding, and advances in anesthesia and blood transfusion
[4]. Laparoscopic myomectomy was first reported by Semm in
1979 [5]. Mini-invasive procedures have the advantage of
shorter recovery time and less surgical blood loss [6]. Patients
with a large myoma or multiple myomas may require more
time for laparoscopic myomectomy. Moreover, its relative
contraindications include diffuse leiomyoma, the presence ofcs & Gynecology. Published by Elsevier Taiwan LLC. All rights reserved.
Fig. 1. The uterine defect was repaired by using a unidirectional barbed suture
without knot tying through mini-laparotomy.
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gestation, one myoma >15 cm, or any medical condition that
is not suitable for anesthesia or prolonged laparoscopy [7].
Hence, the alternative mini-laparotomy myomectomy is
a feasible and safe procedure [8,9]. Its surgical technique in-
cludes pulling the uterine body through the abdomen when
possible or in situ enucleation of large myomas and morcel-
lation by cold knife.
Recently, a self-anchoring, unidirectional barbed suture that
does not require knot tying was developed for laparoscopic
surgery. In an animal study, the V-loc closure device (V-Loc
180 absorbable wound closure device 1-0, 30 cm; Covidien,
Mansfield, MA, USA) was safe and convenient for gastro-
intestinal enterotomy closure [10]. In the randomized study of
Alessandri et al [11], this novel knotless suture facilitated the
suturing of uterine wall defects during laparoscopic myo-
mectomy compared to continuous suture and intracorporeal
knots. The surgical time and intraoperative blood loss were
both significantly reduced. Zorn et al also have revealed that
V-Loc suture facilitates robot-assisted vesicourethral anasto-
mosis [12].
The V-loc closure device without knot tying has changed
the laparoscopic suturing procedure and has saved on surgical
time. The device can also be applied to traditional laparotomy.
The present study aimed to determine the safety and efficacy
of using the V-loc to repair uterine defects after myomectomy
via mini-laparotomy.
Materials and methods
This prospective clinical study was conducted by a single
surgeon in a tertiary medical center. FromMay 2011 to October
2012, 68 patients with symptomatic myoma had mini-
laparotomy myomectomy. In Group A (n ¼ 34), the uterine
wall defectswere repaired using a unidirectional knotless barbed
suture with continuous two-layer suture. In Group B (n ¼ 34),
the bed of the myoma was repaired with 1-0 Safil (polyglycolic
acid, braided coated, absorbable, 90 cm, Braun, Spain) by
multiple interrupted sutures and the serosa was closed with
a continuous “baseball” suture. All procedures were performed
by one surgeon to exclude the bias of surgical techniques.
All patients provided informed consent for the mini-
laparotomy myomectomy (skin incision <8 cm) and possi-
ble conversion to a larger skin incision if surgical difficulties
were encountered. The possibility of blood transfusion or
hysterectomy due to uncontrolled intraoperative bleeding was
also discussed. All of the patients underwent mini-laparotomy
myomectomy under general anesthesia, with one dose of 1 g
prophylactic cefazolin before surgery. Hemostatic techniques
such as vasopressin injection, uterine artery ligation, or use of
preoperative gonadotropin-releasing hormone to decrease
intraoperative blood loss were not used. The total intra-
operative blood loss was estimated by weight gain of the gauze
and the blood collected in the suction bottles. Operative time
was calculated from skin incision to complete closure.
In Group A, the V-loc suture was used to repair the uterine
defect. This novel suture material had spiralehelical barbs thatallowed their tips to penetrate and grasp the surrounding tis-
sue. The first step of surgery was removal of the uterine
myoma. This study utilized a small uterine incision (<6 cm)
through which most myomas were removed as much as pos-
sible. The second step was repair of the defect. Unlike the
traditional suture, the novel suture had a mini-loop on the tail
that eliminated the need for knots. The first secure tie was
completed by passing the needle through the tail mini-loop.
The barbs were anchored on the surrounding uterine tissue
to prevent loosening of the suture. Continuous suture was then
used to obliterate the bed of myomectomy, while a baseball
suture was done to close the serosa without knot tying (Fig. 1).
In Group B, the base of the myoma was repaired by mul-
tiple interrupted sutures using 1-0 Safil. After repair of the
uterine defect, the serosa was also repaired by 1-0 Safil with
baseball continuous suturing. In both Groups A and B, the
peritoneum was closed by 3-0 Safil, while the fascia was
repaired by 1-0 Safil. Subcutaneous fat was apposed by 3-
0 Safil and the skin was closed by 4-0 Polysorb (braided
lactomer, Syneture, Covidien, Mansfield, MA, USA).
All of the patients were checked at least three times for
blood hemoglobin levels: preoperatively, 2e3 hours post-
operatively, and 1 day after surgery. Additional tests were
made if the patient’s vital signs were unstable or if there was
severe anemia or an unusual drop in hemoglobin. Blood
transfusion was administered to such patients.
Age, body mass index (BMI), number of myomas, length of
hospitalization, surgical time, intraoperative blood loss, and
drop in hemoglobin level in the two groups were analyzed by
Student’s t test. The rates of febrile morbidity, blood trans-
fusions, unusual drop in hemoglobin, and failure of mini-
laparotomy were compared by Fisher’s exact test.Results
The mean age and BMI were 38  6.3 years and 22.5  3.3
in Group A, and 37.8  4.0 years and 23.2  3.0 in Group B.
Table 2
Causes of more than one set of V-loc devices for closure of the uterine defect.
V-loc using (sets) 1 2 3
Case no. 22 8 4
No. of removed myomas (range) 1.84 (1e5) 4 (1e10) 7.25 (5e9)
No. of large uterine incision
wounds >6 cm
0 2 2
No. of cases with both anterior and
posterior uterine wall myomas
2a 4 4
No. of myomas that could not be
removed by a single incision
0 2 2
a Two cases had small myomas at different sides of the uterine wall. The
small defect was repaired by one or two simple sutures using 1-0 Safil.
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Groups A and B, respectively, and the preoperative hemo-
globin level was 12.2  1.5 g/dL and 12.1  1.8 g/dL,
respectively. These values were not significantly different
between the two groups (Table 1). Total surgical time required
was significantly lower in Group A (50.24  16.5 minutes)
than in Group B (69.1  25.3 minutes) ( p ¼ 0.0008). About
27% of total surgical time was saved by using the novel uni-
directional knotless barbed suture.
Furthermore, the intraoperative blood loss was
261  230 mL in Group A and 394  406 mL in Group B.
Although the mean blood loss in the V-loc group (Group A)
was only two-thirds that of Group B, there was no significant
difference ( p ¼ 0.108). The hemoglobin loss was also not
significantly different.
In Group A, 22 of 34 cases used one set of closure device,
eight used two sets, and four used three sets (Table 2), for an
average of 1.47 sets. The average number of myomas removed
was 1.84, 4.0, and 7.25 for those who used one, two, and three
sets of V-loc devices, respectively. The causes of using more
than one set of closure devices included a large uterine inci-
sion, myomas on both the anterior and posterior uterine wall,
and myomas that could not be removed by a single uterine
incision. Fifteen patients had a myoma with mean diameter of
9.7 cm (range, 6.3e20 cm), and 13 of them used one set of
devices to repair the uterine defect. The other two patients had
large intramural myomas (12 and 15 cm in diameter, respec-
tively) and large uterine incision wounds. Two V-loc devices
were needed to repair these larger uterine defects.
Two patients in Group A and four in Group B needed blood
transfusions (Table 3). We also estimated the change in he-
moglobin between the day of operation and the day after
surgery to evaluate the safety of the novel suture. Two patients
in Group A and four in Group B had unusual hemoglobin loss
>2 g/dL. After close observation, one patient in Group A and
two in Group B had blood transfusions, but none required re-
laparotomy.
All of the patients had mini-laparotomy with an initial skin
incision <8 cm. The uterine body was pulled out through the
abdomen whenever possible to make the myomectomy easier,
whereas large or unreachable myomas were removed by in situ
excision. No adjuvant techniques were used to decreaseTable 1
Comparison of the two groups with different suture materials.
Characteristics V-loc (n ¼ 34) Safil (n ¼ 34) p
Age (y) 38.0  6.3 37.8  4.0 0.865
Body mass index 22.5  3.3 23.2  3.0 0.64
No. of myomas 3.0  2.5 2.3  1.9 0.241
Preoperative hemoglobin (g/dL) 12.2  1.5 12.1  1.8 0.767
Intraoperative blood loss (mL) 260.9  230 394.7  406 0.108
Drop in hemoglobin (g/dL) 2.2  1.2 2.7  1.4 0.152
Total surgical time (min) 50.2  16.5 69.1  25.3 0.0008
Hospitalization (d) 4.1  0.7 4.3  0.8 0.486
The age, body mass index, number of myomas, hospitalization, preoperative
hemoglobin, total surgical time, intraoperative blood loss, and drop in he-
moglobin in the two groups were comparisons of the variables made using
Student’s t test.intraoperative blood loss. Two patients in Group A had a large
skin extension because of pelvic adhesions. In Group B, two
patients had severe adhesions and one had a large broad lig-
ament leiomyoma of 12 cm in diameter with rapid bleeding
after removal of the myoma. To achieve a better surgical field
for lysis of adhesions and hemostasis, these five cases were
considered failed mini-laparotomy.
Postoperative fever was defined as body temperature
>38C that persisted for >1 day. Three cases in Group A and
two in Group B had postoperative fever, and three of them
required additional intravenous antibiotic treatment. All fever
subsided without any complications. One case in Group A had
dyspnea and an unusual drop of serum oxygen saturation 2
days after surgery. However, no pulmonary embolization or
edema was found by chest computed tomography. A pneu-
monia patch was suspected but neither fever nor leukocytosis
was noted. The patient received 4 days intravenous antibiotics
and dyspnea subsided without complications after oxygen use.
The average length of hospitalization was 4.2 days and 4.3
days in Groups A and B, respectively. No patient had re-
laparotomy or postoperative admission to the intensive care unit.Discussion
Mini-laparotomy for myomectomy with skin incision
<8 cm is an option in treating uterine myoma. It has the
advantage of shorter hospitalization, faster recovery time, and
less analgesic use [9]. In the present study, only five of 68
patients needed extension of the skin incision to >8 cm,
including four with pelvic adhesions and one with a largeTable 3
Comparison of the safety in the two groups with different suture materials.
Characteristics V-loc (n ¼ 34) Safil (n ¼ 34)
Failure rate of mini-laparotomy 5.8% (2) 8.8 % (3)
Rate of febrile morbiditya 8.8 % (3) 5.8% (2)
Rate of postoperative hemoglobin
loss >2 g/dL
5.8% (2) 12% (4)
Rate of blood transfusion 5.8% (2) 12% (4)
The rate of failed mini-laparotomy, febrile morbidity, blood transfusion, and
postoperative hemoglobin drop >2 g/dL were variables compared by Fisher’s
exact test. All were not statistically significant in the two groups.
a Postoperative febrile morbidity was defined as body temperature >38C
persisting for >1 day.
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laparotomy was 7.8%, which is similar to other case series
[9]. Pelvic adhesions caused by prior laparotomy or pelvic
endometriosis are the main reasons for aborting mini-
laparotomy, and obesity is another factor that increases sur-
gical difficulty due to the relatively smaller surgical field. By
the technique of cutting the fascia 2e3 cm more bilaterally
than the skin incision, a larger surgical field is created. In our
study, the average BMI was 23.8 and no patient had a BMI
>30 or a large skin incision due to obesity.
The V-loc closure device has been proven advantageous in
reducing blood loss and saving surgical time in laparoscopic
myomectomy [11]. The present study is believed to be the first
to use this closure device in abdominal myomectomy. This
novel suture material has spiralehelical barbs that allow their
tips to penetrate and grasp the surrounding tissue, while the
mini-loop on the tail eliminates unnecessary knots that are
traditionally made after each suture to prevent tissue bleeding
and to hasten tissue healing. During suturing, the backward
force caused by the wound tension when the traction on the V-
loc is released enables the barbs to enter the surrounding tis-
sue. This specific design can secure wound apposition. Hence,
it is unnecessary for surgeons to maintain the suture line
tension during suturing. As a result of the self-anchoring
ability of the spiralehelical barbs, knot tying after each su-
ture is also no longer required. This means that surgical time is
much less than that for traditional suturing techniques.
However, the V-loc suture device is more expensive than
the traditional suture material and cannot be reused because it
has only one mini-loop. Nonetheless, there are two techniques
to save devices. The first one is to make a smaller uterine
incision. In our study, a V-loc device of 30 cm was used. When
the incision wound is >6 cm, the uterine defect cannot be
completely repaired by one single set of 30-cm devices. In the
V-loc group, 15 patients had a single myoma, with a size
ranging from 6.3 cm to 20 cm. For 13 of these, we used only
one set of devices for repair of the uterine defect, even when
the myoma was >6 cm. A small uterine incision can save
more suture material. There are other different sizes and
lengths of V-loc closure devices, from 15 cm to 60 cm. In the
future, the appropriate size and length of the V-loc device
should be used for different sizes of uterine wounds.
The other technique involves removing the myoma through
the same incision. This makes the repair by V-loc easier and
saves on suture devices. Hence, it is important to have a pre-
operative ultrasonographic evaluation to determine the size
and position of the myoma.One reason for using more than one set of V-loc devices is
the differing locations of multiple myomas that may be too far
away from each other, or both the anterior and posterior
uterine walls have myomas. Hence, all of the myomas cannot
be removed via the same incision. As such, more than one V-
loc device will be needed.
Mini-laparotomy myomectomy with skin incision <8 cm is
an alternative surgical method for symptomatic myomas. This
surgical technique is even more convenient when combined
with the novel V-loc absorbable wound closure device because
it significantly reduces operative time and may even lessen
blood loss. Pelvic adhesion due to prior laparotomy and
endometriosis may be the main reason for failure.References
[1] Evans P, Brunsell S. Uterine fibroid tumors: diagnosis and treatment. Am
Fam Physician 2007;75:1503e8.
[2] Lurie S, Piper I, Woliovitch I, Glezerman M. Age-related prevalence of
sonographically confirmed uterine myomas. J Obstet Gynaecol 2005;25:
42e4.
[3] Brahma PK, Martel KM, Christman GM. Future directions in myoma
research. Obstet Gynecol Clin 2006;33:199e244.
[4] Thompson JD. Leiomyomata Uteri and Myomectomy. Te Linde’s oper-
ative gynecology. 8th ed. Philadelphia: Lippincott; 1997. p. 754e5.
[5] Semm K. New methods of pelviscopy (gynecologic laparoscopy) for
myomectomy, ovariectomy, tubectomy and adnectomy. Endoscopy 1992;
11:85e93.
[6] Mais V, Ajossa S, Guerriero S, Mascia M, Solla E, Melis GB. Laparo-
scopic versus laparotomic myomectomy: a prospective randomized trial
to evaluate benefits in early outcome. Am J Obstet Gynecol 1996;174:
654e8.
[7] Lee CL, Wang CJ. Laparoscopic myomectomy. Taiwan J Obstet Gynecol
2009;48:335e41.
[8] Maneschi F, Ceccacci I, Vestri A, Pane C, Simeone A, Perugini A. Mini-
laparotomic myomectomy for large symptomatic uterine myomas:
a prospective study. Minerva Ginecol 2011;63:219e25.
[9] Fambrini M, Penna C, Pieralli A, Andersson KL, Zambelli V, Scarselli G,
et al. Feasibility of myomectomy performed by mini-laparotomy. Acta
Obstet Gynecol Scand 2006;85:1109e13.
[10] Demyttenaere SV, Nau P, Henn M, Beck C, Zaruby J. Barbed suture for
gastro-intestinal closure: a randomized control trial. Surg Innov 2009;16:
237e42.
[11] Alessandri F, Remorgida V, Venturini PL, Ferrero S. Unidirectional
barbed suture versus continuous suture with intra-corporeal knots in
laparoscopic myomectomy: a randomized study. J Minim Invasive
Gynecol 2010;17:725e9.
[12] Zorn KC, Widmer H, Lattouf JB, Liberman D, Bhojani N, Trinh QD,
et al. Novel method of knotless vesico-urethral anastomosis during robot-
assisted radical prostatectomy: feasibility study and early outcomes in 30
patients using the interlocked barbed unidirectional V-LOC180 suture.
Can Urol Assoc J 2011;5:188e94.
